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ATTTO-REGENF-T^ABLE HOT AND COLD W ATFR SOFTENER 

TFCHNTCAL FIELD 

The present invention relates to a coldAiot water softener having functions of 
subdivision of temperature and automatic regeneration, and more particularly to an 
automatic regenerable coldAiot water softener for controlling respectively a water 
softening mode for discharging soft water using one switching valve, a regeneration ■ 

10 mode for regenerating ion exchange resin, a direct water mode for discharging raw 
water itself, and a intermittence mode for intermitting soft water and the inflow and 
outflow of the soft water, regenerating automaticaUy ion exchange resin without 
special additional manipulation by automatically sensing the regeneration time of the 
ion exchange resin according the used amount of raw water, and automatically 

15 discharging soft water having cold temperature and subdivided temperature, thereby 
serving a user's convenience. 

RArKGROUNDART 

20 Typically, the prmciple of a water softener is to soften water by substituting 

Na-^ ion for Ca" ion and Mg^^ ion contained in hard water. The typical softener 
includes essentially a water softening tank containing ion exchange resins of special 
highly polymerized compound, and a regenerating tank in which is filled with 
regenerating substance of ion exchange resins such as salt, etc., for regenerating Na 

2 5 ion when dissolved in water. 

As shown in a block piping laying diagram of Fig. 1, a conventional typical 
coldAiot water softener includes a cold regenerating tank 2a, a cold water softening 
tank 4a comiected to the cold regenerating tank, a hot regenerating tank 2b, a hot 
water softening tank 4b connected to the hot regenerating tank, and a plurality of 

30 valves VI, V2, V3, V4, V5, V6. The coldAiot water softemng tanks 4a, 4b usually 
contam an' ion exchange resin containing Na^ ion, and salt is filled in each of coldAiot 
regenerating tanks 2a, 2b only when regenerating. 

Thus, upon using soft water, cold raw water low than normal temperatiire is 
supplied through the empty cold regenerating tank 2a into tiie cold water softening 

35 tank 4a, and tiie resulted cold soft water is discharged outside while hot raw water 
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high than normal temperature is suppUed toough the empty hot regen«ating tank 2b 
mto the hot water softening tank 4b, and the resulted hot soft water is discharged 

In addition, the existing coldAot water softener is provided with a plurality 
5 of valves m order to control inflow and outflow of raw water and soft water. First 
and second valves VI, V2 are provided with ftont ends of cold*ot regenerating ^ 
2a, 2b respectively, for regulating on/off of supply of coldAot raw water. Ttod 
and fourth valves V3, V4 are provided with rear ends of cold*o. water softemng 
tadks 4a, 4b. respectively.forregulatu^ on/off of discharge of coldAotraw^tt^^^ 
0 Thus ausercanusewaterasdesiredbyopeningfirstandsecondvalvesVl 

V2 and controlUng third and fourth valves V3. V4 suitably. Then, the third and 
fourth valves V3. V4 can be exchanged with typical water links. 

Meanwhile, if a water softener is used for a long time, Na^^ ion contamed m 
ion exchange resins wUl be exhausted. Thus, for regenerating Na* ion, each of 
,5 cold/hot regeneratmg tanks 2a. 2b are filled with salt. Then^ the c„ld*ot 
regenerating tanks 2a. 2b can be opened with typical stoppers provided therem and 
have fifth and sixth valves V5, V6 &r discharging remaining raw water contamed 

In order to regenerate ion exchange resms, the first to fourth valves VI, V2, 
20 V3 V4areallclosed,thefifthandsixthvalvesV5,V6isope«ed,theremainingraw 
„ater contained therein is discharged, and then, salt is fiEed mto each of fte coW/hot 
regenerating tarJcs 2a, 2b. Thereafter, fte first and second valves VI, V2 are 
.^ed, raw water is supplied to the cold*ot regenerating ^b, and fte 

regeneratmg water m which Na^ ion is dissolved is flowed mto each of the cold^ot 
25 watersofteningtanks4a.4b.respectively. Accordingly, the ion exchange «sms can 
be regenerated. 

Tlereafte^ fl,e third and fourth valves V3, V4 are opened, components 
contained salt are all eUminated. and then the regeneration is completed. 
Accordingly.softwatercanbenormallyused. 

30 However, the above-mentioned conventional cold/hot water softeners had 

several defects. Firstly, it was difficult to determine regeneration time of ion 
exchange resins contained in each of the coldAot water softemng tanks 4a. 4b, and 
to the determination tirereof entirely depended on the feeling of a user. 
Wentiy, the performance and length of Ufe of ion exchange resins were 

35 considerably reduced due to the umiecessarily firequent regenerations or rare 
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regeneration. 

Secondly, as described above, because the procedures of regeneration of ion 
exchange resins was compUcated too much in the conventional cold/hot water 
softeners, a long time of work was required even in the skilled person. In particular, 
5 because all of the procedures of regeneration should be operated directly by hand of 
a user every time, this caused a drawback with a very troublesome work. 

Thirdly, because the pluraUty of valves VI, V2, V3. V4. V5, V6 were 
included for using the cold/hot water softener, the structure thereof was complicated, 
failures and malfimction are likely to be caused, and costs of production thereof was 
10 expensive. 

nTSCT^QSURF HF THR INVENTION 

It is, therefore, an object of the invention is to provide a coldyliot water 
15 softener in which the aforementioned problems can be overcomed and which senses 
precise regeneration time according to the used amount of soft water and 
automatically regenerates ion exchange resins not to require a special manipulation 
by manpower. 

Further, it is another object of the invention to provide an automatic 
2 0 regenerate cold/hot water softener for serving a user's convenience by preventing 
sudden change of temperature upon using the coldAiot soft water and using soft water 
having subdivided temperature, for decreasing the possibility of failure or 
malfunction of the water softener by consisting of simple constitution, and for 
aUowing the user to conveniently use the water softener by mimmizing the number 
25 of valve which the user should manipulate. 

Further, it is another object of the invention to a cold/hot water softener 
having ftinctions of the subdivision of temperature and automatic regeneration for 
serving a user' s convenience so that the user freely selects desired temperature by 
the subdivision of temperature of discharging soft water, for reservmg soft water 
30 without spending the soft water even if the soft water does not have desired 
temperature, thereby savmg the water resources, and for maximizing the life of ion 
exchange resin and the water softener. 

To achieve the above objects, an automatic regenerable cold/hot water 
softener of the invention comprises: a water softening tank including at least two 
35 softening water regions formed along the vertical dkection of length of the water 
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softening tank to partition radially the inside of a cylindrical body, the water 
softening regions being filled with ion exchange resin, a valve region formed in an 
upper end of the water softening tank for joining the water softening regions each 
other, and a water outlet region formed in a lower end of the water softening tank for 
jomi^g the water softening regions; a regenerating tank being filled with regenerating 
substance, the regenerating tank having a regenerating tank stopper for opening the 
inside thereof; a raw water supply pipe for supply a raw water to the valve region, a 
regenerating raw water pipe and a regenerating water pipe connected to the upper 
end of the lower end of the regenerating tank, respectively, and a direct water pipe 
for connecting the valve region and the water outlet region; a temperature sensor for 
sensing temperature of the raw water and a flow meter for finding the cumulative 
total of the supply amount of the raw water; a switching valve built in the valve 
region for supplying raw water to one of selected firom the water softening regions in 
a water softening mode, inducmg raw water into the regenerating raw water pipe and 
then supplying regenerating water collected from the regenerating water pipe to each 
of the water softening regions in a regeneration mode, inducing raw water into the 
direct water pipe in a direct water mode, and shutting off the raw water supply pipe 
in an intermittent mode; a valve driving part for controlling the operation of the 
switching valve; and a control part for distributing the raw water into each of the 
water softening regions according to temperature in the water softening mode based 
on the measured result of the temperature sensor, and controlling the valve driving 
part to change the intermittence mode into the regeneration mode based on the 
cumulative result of the flow meter. 

The water softener fiirther comprises a pre-processing filter is installed in the 
raw water supply pipe in a deposition method for filtering the raw water or an 
adsorption method using activated carbon. 

Here, the switchmg valve includes: a static disk fixed to close an upper end 
of each of the water softening regions, the static disk exposing soft water holes and 
regenerating water distribution holes communicated with the water softening regions, 
respectively, a regenerating raw water hole communicated with the regenerating raw 
water pipe, a regenerating water hole communicated with the regenerating water pipe, 
a direct water hole communicated with the direct water pipe, and a closed hole, on an 
upper surface thereof; and a rotary disk staked on the static disk, the rotary disk 
being rotated about a center axis projected upwardly, whereby, as the rotary disk is 
j rotated, the rotary disk has a connecting opening for exposing one selected from the 
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soft water holes to the valve region in the water softening mode, for exposing the 
regenerating raw water hole consisting of a plurality of fine holes to the valve region, 
and simultaneously, interconnecting the regenerating water . hole and the 
regenerating water distribution holes by trap groove m the regeneration mode, for 
exposmg tiie direct water hole to the valve region in the direct water mode, and for 
exposing the closed hole to the valve region in the inteimittence mode. 

Here, the regenerating water hole is positioned eccentrically from the center 
of the static disk, the regenerating water distribution holes which has the same inner 
pressure as the soft water holes, respectively, being arranged along edges of the 
regenerating water hole, each of the soft water holes, the direct water hole, tiie 
regenerating raw water hole and the closed hole being arranged radically m tum 
along tiie edges of tiie static disk of tiie outside of tiie regenerating water hole and tiie 
regenerating water distribution hole and being maintained in equal distances from tiie 
center of the fixing disk. 

Here, tiie raw water supply pipe is connected to tiie side of tiie valve region, 
the regenerating water pipe is extended from tiie lower end of tiie regenerating tank 
and tiien is passed tiirough tiie side of tiie lower end of tiie regenerating tank and tiien 
is comiected to tiie rear surface of tiie static disk while bmlt along tiie direction of 
lengtii and tiie direct water pipe is extended from tiie rear surfece of tiie static disk 
20 and tiien is connected to tiie water outiet region while built in along tiie direction of 
lengtii of tiie regenerating tank. 

The water softener ftirtiier comprises an enlarged groove for enlarging each 
upper end of tiie soft water holes to be adjacent to neighboring soft water holes. 

Heie, tiie valve drivmg part includes: a power means having a rotation shaft; 
25 a motor gear fixed to tiie rotation shaft witii a center tiiereof being penetrated by tiie 
rotation shaft; a main gear engaged witii tiie motor gear witii a center tiiereof bemg 
penetrated and fixed by tiie center axis of tiie rotary disk; and a position plate havmg 
numerous discrimination marks along edge tiiereof, a center of tiie position plate 
being penetrated by tiie center axis of tiie rotary disk. 
30 Here, tiie control part includes: a position detecting sensor for finding tiie 

degree of rotation of tiie rotary disk by sensing discrimination marks; and a logical 
operation device for controllmg rotating direction and angle of tiie rotation shaft 
based on tiie position sensor, tiie temperature sensor and tiie flow meter. 

The water softener fiirtiier comprises: an agitating means installed witiiin tiie 
35 regenerating tank; a water level detecting sensor for sensmg a level of tiie 
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^generatmg wa.« vrithin regenerating ta»k; and a dischargmg valve wtoch « 
instaUed parsing through the bottom surfece of the regenerating tank and «hreh .s 
opened and elosed by the water lever detecting sensor to constantly mamtam the 
level of the regenerating water. 

TtPTPT? nESCR TPnTTON OF THF. DRAWINGS 

. The above and other objects and features of the invention will become 
apparent from the following description of preferred embodiments taken m 
conjunction with the accompanying drawings, in which: 

Fig. 1 is a block piping laying diagram showing briefly a conventional 
cold/hot water softener; 

Fig. 2 is a block piping laying diagram showing briefly a cold/hot water 
softener according to a basic embodiment of the invention; 

Fig. 3 is a cross-sectional view of a coldAiot water softener accordmg to the 

invention; ^ _ 

Fig. 4 is a perspective view of a body of a cold/hot water softener accordmg 

to the mvention; 

Fig. 5 is a plain view of a body of a cold^ot water softener accordmg to the 

20 invention; - ^ i. • „ r^^ti,, 

Fip 6a and 6b are a plain viev. and a perspective view &r showing a static 
disk of a switching valve of a cold^ot water softener accordmg to the mvention. 

respectively; ^ j- i, 4? 

Figs 7a and 7b are a plain view and a rear view for showmg a rotary disk of 
25 a switchmg valve of a cold*ot water softener accordmg to Ihe mvention, 

respectively; , , ^ 

Fig 8 is a plain view showing the joined statue of a static disk and a rotary 
diskofaswitchingvalveofacold/hotwatersofteneraccordingtotheinvention; 

Fig. 9 is a plain view of a valve driving part installed on a upper frame of a 
30 coldAiot water softener according to the invention; 

Fig 10 is a plain view showing the operational status of a switchmg valve 
according to the change of temperature upon a water softening mode of a cold/hot 
water softener according to the invention; 

Figs 11a and lib are a cross-sectional view of a cold/hot water softener and 
35 a plain showing the operational status of a switching valve, respectively, upon a 
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regeneration mode of a cold/hot water softener according to the invention; 

Figs. 12a and 12b are a cross-sectional view of a cold/hot water softener and 
a plain showing the operational status of a switching valve, respectively, upon a 
direct water mode of a cold/hot water softener according to the invention; 
5 Fig. 13 is a block diagram of a cold/hot water softener according to an 

applied embodimait of the mvention; 

Fig. 14 is a front perspective view of a cold/hot water softener according to 
the invention; 

Fig. 15 is a rear perspective view of a bottom surface of a cold/hot water 
1 0 softener according to the invention; 

Fig. 16 is a plain view of a tank part of a cold/hot water softener according to 
the invaation; 

Fig. 17 is an exploded perspective view of a driving part of a cold/hot water 
softener according to the invention; 
1 5 Fig. 1 8 is a block diagram of a cold/hot water softener according to another 

applied embodunent of the invention; 

Fig. 19 is a front perspective view of a cold/hot water softener according to 
the invention; 

Fig. 20 is a rear perspective view of a bottom surface of a cold/hot water 

2 0 softener according to the invention; 

Fig. 21 is an exploded perspective view of a tank part of a cold/hot water 
softener according to the invention; 

Fig. 22 is an exploded perspective view of a driving part of a cold/hot water 
softener according to the invention; 
25 Fig. 23 is a bottom plan view of a base plate of a cold/hot water softener 

according to the invention; 

Fig. 24 is a bottom plan view of a lead plate of a cold/hot water softener 
according to the invention; and 

Figs. 25a and 25b are a plain view and a bottom plan view of a passage 

3 0 valve cover of a cold/hot water softener according to the invention, respectively 

RPRT MOnKS FOR C ARRYING OUT THE INVENTION 

The specific construction and principle of working of tiie present mvention 
35 will be described in detail below with reference to the accompanying drawings. 
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Fig 2 is a block piping laying diagram shovring briefly an automatic 
^gcnerable cold*ot water softener (hereinafter, it wiU be referred to "a cold*ot 
water softener^ according to a basic embodiment of the present mvenfon The 
cold*ot water softener includes a water softening tank 30 in which an ton exchange 
5 resin is contained, a regenerating tank 80 in which salt etc.. - 

substances of the ion exchange resin is fiUed, a pluraUty of pipes 62, 64. 66. 68 
comprised of moving paths of fluid of raw water, soft water or regeneratmg wa«r 
etc.. andaswitchingyalve 40 for controlling flow ofthe fluid moved through each of 

the pipes. . ^ 

Furthermore, the coldAtot water softener according to the present mventron 
iueludes a temperature sensor 72 and a flow meter 74 for metering t«nperatore and 
flux of raw coldAot water supplied from an outside, a valve dnve part 50 for 
controUing an operation ofthe switching valve 40. and a control part for controllmg 
the valve drive part depending on the results of metering ofthe temperature sensor 
15 72 and the flow meter 74. , o/^ • 

If described more specifically, the inside of the water softemng tank 30 is 
divided and definedby at least two or more water softening regions, more preferab y 
four water softening regions A. B, C, D. Hie ion exchange resin of special hi^y 
polymerized compound containing Na^ ion and having a low swelling is filled m 
20 Lrregion ofthe water softening tank, and each region is suppUed wrtH raw wa^ 
having different temperature, respectively, and then makes the raw water to be 
changed with soft water separately. , 

Then regenerating substance such as salt, etc. is always filled m the ms.de 
of regenerating tank 80. The regenerating tank 80 is suppUed wifli raw wat« m 
which Na- ion is dissolved and the regenerating water is produced. The 
regenerating water provides be ion exchange resin withNa^on and regenerates it 

In addition, the pluraUty ofthe pipes includes a raw water supply pipe 62 for 
supplying raw water flowed ftom a waU. inlet 70 to the switching valve 40 a 
re^^ raw water pipe 64 comiecting the switching valve 40 and the 
3 0 regenerating tank for supplying raw water to a regenerating tank 80, a regen^tmg 
water pipe 66 connecting the regenerating tank 80 and the switehmg valve 40 for 
supplying the regenerating water to the switching valve 40. and a dhcC water pipe 
68^or Lharging raw water itself directly suppUed to the switehmg valve 40 
through a water outlet 112. . , on •» 

3 5 Each of the water softening regions A. B. C, D of the regeneratmg tank 80 is 
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connected to the switching valve 40 and the water outlet 112. Then, a pre- 
processing filter for dividing impurities from raw water can be installed in the raw 
supply pipe 62 in a deposition method or adsorption method using activated carbon. 

The temperature sensor 72 and flow meter 74 are positioned in the water 
5 inlet 70 of the raw water supply pipe 62 for accumulating and metering temperature 
and total flux of the cold/hot raw water. The control part 70 controls the valve drive 
part 50 depending on the algorithm previously stored based on the results of sensing 
of the temperature sensor 72 and flow meter 74, 

Hence, the switching valve 40 performs the following four operations. 
1 0 These comprises an operation of directing raw water of each of the raw water supply 
pipe 62 to one of the water softening regions A, B, C, D of water softening tank 30 
and then discharging the soft water from the water outlet 112, an operation of 
directing raw water of each of the raw water supply pipe 62 to the regenerating raw 
water pipe 64, supplying the raw water to the regenerating tank 80, supplying the 
15 regenerating water returned through the regenerating water pipe 66 to each of the 
water softening regions A, B, C, D, and regenerating the ion exchange resin, an 
operation of directmg raw water of each of the raw water supply pipe 62 to the direct 
water pipe 68, and discharging the raw water flowed directly from the water outlet 
1 12, and an operation of preventing supply of the raw water and discharge of the soft 
2 0 water by closing the raw water supply pipe 62. 

The four operations carried out by the control of the switching valve 40 
correspond to operation modes of the coldAiot water softener according to the present 
invention. These comprise a water softening mode of discharging soft water 
respectively through the water outlet 112, a regeneration mode of regenerating the 
2 5 ion exchange resin of the water softenmg tank 30, a direct water mode of discharging 
the direct water as raw water itself, and an mtermittence mode of stopping all the 
flow of fluid in the cold/hot water softener. Accordingly, the cold/hot water 
softener according to the present invention can control the four operation modes 
necessary for use of the cold/hot water softener through the one switching valve 40. 
30 Furthermore, by a control part 130 for controUing the valve drive part 50 

based on the results of sensing of the temperature sensor 72 and flow meter 74, the 
cold/hot water softener has an automatic regeneration function of convertmg 
automatically from the intermittence mode to the regeneration mode depending on 
total flux of raw water. It also has a fimction of preventing a sudden change of 
35 temperature of the cold/hot soft water discharged from the water outlet 1 12 upon the 
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water softening mode, and other convenient functions. 

Fig. 3 is a cross-sectional view for explaining the inner structure of the 
coldThot water softener according to the present invention. The cold/hot water 
softener includes a body 10 having the water softemng tank 30 and the regenerating 
5 tank 80 each positioned right and left therem and a pre-processing filter 20 
positioned between the water softening tank 30 and the regenerating tank 80, upper 
and lower frames 100, 110 engaged to upper and lower parts of the body, 
respectively, a plurality of pipes 62, 64, 66, a switching valve 40 installed in an upper 
end of the water softening tank 30, a valve drive part 50 for directly controlling 
10 operations of the switching valve 40, and a control part 130 for controlling the 
cold/hot water softener. 

Referring Fig. 4 in which only the body 10 of the cold/hot water softener 
according to the present invention has been shoAvn, at least two or more water 
softening regions having a cylindrical inner portion which are filled with the ion 
15 exchange resin are divided in the water softening tank 30. installed in the body 10. 
More preferably, the water softening tank is divided and defined by four water 
softening regions A, B, C, D along tiie longitudinal direction of length of the water 
softening tank and arranged radially therein as shown in drawings. 

The pre-processing filter 20 and the regenerating tank 80 are formed in a 
20 cylindrical shape and positioned in the body 10 with bottom surfeces thereof being 
closed. A designated filter 22 is positioned in the inside of the pre-processing filter 
20, and regenerating substance 82 by the ion exchange resin 32 such as salt, etc., is 
stored in the inside of the regenerating tank 80. 

A valve region 34 is defined in the upper end of the water softening tank 30. 
25 Each of the water softening regions A, B, C, D is joined and the switching valve 40 
is installed in the valve region 34. A water outlet region 36 is defined in the lower 
end ofthe water softening tank 30. Each ofthe water softening regions A, B, C,D 
is joined in the water outlet region 34 communicated with the outside. On this 
account, the upper frame 100 coupled to the upper end ofthe body 10 is formed vwth 
30 an imier space for securing the valve region 34 in the upper end of the water 
. softening tank 30, and provided with a filter stopper 102 and a regenerating tank 
stopper 104 for opening the insides of the pre-processing filter 20 and the 
regenerating tank 80, respectively. 

The lower frame 100 coupled to the lower end of the body 10 is formed with 
an inner space for securing the water outlet region 36 in the lower end of the water 
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softening tank 3 0. and provided with a water outlet 11 2 for communicating the water 
outlet region 36 to the outside. 

In this case, preferably, the upper ends of the pre-processing filter 20, the 
water softening tank 30. and the regenerating tank 80 along with the lower end of the 
5 water softening tank 30. although it is not clearly shown in the drawings, can be 
provided 0-rings 24, 38. 84 made from rubber, respectively, such that the upper and 
lower frames 100 110 can be closely engaged each other. A plurality of fixtures 12 
can be projected out of the outer surfece of the body 10 such that a case for an 
appearance as not shown m the drawing can be engaged. A reinforcement nb 86 
10 having a designated shape can be installed withm the regenerating tank 80 for 
preventing change of the form due to physical pressure of the outside. 

In addition, the coldAiot water softener according to the present mvention 
includes a raw water supply pipe 62 for supplying raw water from the outside to the 
valve region 34 in Ihe upper end of the water softening tank 30, a regeneratmg raw 
15 water pipe 64 comiecting the valve region 34 to the upper end of the regeneratmg 
tank 80, a regenerating water pipe 66 connecting the lower end of the regenerating 
tank 80 to the valve region 34, and a dkect water pipe 68 comiecting the valve region 
34 to the water outlet region 36. 

Preferably, the raw water supply pipe 62 bypasses the pre-processing filter 
20 20;theregeneratingwaterpipe66beginsfromthelowerendoftheregeneratingtank 
80 inserted through the lower frame 110, and comiected to the valve region 34 
therein along with the longitudinal direction of 1iie water softening tank 30; and a 
direct water pipe 68 is positioned therein along the inner longitudinal direction of the 
water softening tank 30 and connects the valve region 34 to the water outlet region 
25 36 Tlietemperaturesensor72andtheflowmeter74areinstalledinthewaterinlet 
70 which is the begimiing part of the raw water supply pipe 62, respectively, and 
accumulate and meter the temperature and flux of the cold/hot raw water. 

Referring to Fig. 5 which is a top view showing the upper surface of the 
body 10 of the cold/hot water softener according to the present invention, the 
30 regenerating raw water pipe 64 comiects the valve region 34 to the upper end of the 
regenerating tank 80 along the upper surfece of the body 10, and the raw water 
supply pipe 62 is inserted from a side of the valve region 34 for supplying raw water. 

Then the switching valve 40 is installed within the valve region 34 of the 
upper end of tiie water softening tank 30. The switching valve 40 includes a static 
35 disk 42 for closing the upper ends of each of the water softening regions A. B. C. D. 
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and a rotary disk 46 which is positioned on the surfece thereof and can be rotated 

around a center axis 47. 

SpecificaUy explainmg each of them, firstly the static disk 42 includes soft 
water holes 42a, 42b, 42c, 42d and regenerating water distribution holes 42e, 42f, 
42g 42h communicated with each of the water softenmg regions A, B, C. D of the 
water softening tank 30, a direct water hole 42i communicated with the direct water 
pipe 68, a regenerating raw water hole 42j communicated with the regenerating raw 
water pipe 64, a regenerating water hole 42k communicated with the regenerating 
water pipe 66, and a closed hole 421, and is exposed to tiie upper surface thereof. 

The soft water holes 42a, 42b, 42c, 42d and the regenerating water 
distribution holes 42e, 42f, 42g, 42h are each provided in tiie same number of tiie 
water softening regions A, B, C, D of the water softemng tank 30 to correspond each 
other one to one. In tiie preceding descriptions, since the water softening regions A, 
B C D are described based on tiie four regions, the soft water holes 42a, 42b, 42c, 
4id 'and the regenerating water distribution holes 42e, 42f, 42g, 42h will also be 
explained by an example of a case having four holes each. 

Referring to Figs. 3 and 5, it can be easily expected tiiat the regenerating 
water pipe 66 and tiie dh^ct water pipe 68 are inserted into tiie back surface of tiie 
static disk 42 and communicated witii tiie regenerating water hole 42k and tiie dnrect 
water hole 42i, respectively, and tiiat tiie regenerating raw water pipe 64 is mserted 
into tiie side of tiie static disk 42 and communicated witii tiie regenerating raw water 
hole 42j In such a case, particularly tiie regenerating water hole 42k is positioned 
eccentrically ftom tiie center of tiie static disk 42 to one side, tiie regenerating water 
distribution holes 42e, 42f, 42g, 42h are arranged along edges of tiie regenerating 
water hole 42k, and each of the soft water holes 42a, 42b, 42c, 42d, tiie direct water 
hole 42i. tiie regenerating raw water hole 42j and tiie closed hole 421 are arranged 
radically in turn along tiie edges oftiie outside fixing disk 42 and maintained in equal 

distances from tiie center of tiie fixing disk 42. 

In particular, it is desired tiiat each of tiie inner pressures of tiie soft water 
holes 42a, 42b, 42c, 42d and tiie regenerating water distiibution holes 42e, 42f, 42g, 
42h is equal each otiier. On behalf of tiiis, tiie regenerating water distribution holes 
42e 42f 42g, 42h are airanged such tiiat tiiey have tiie same diameter each otiier and 
for maiiitaining in tiie same distance from tiie regenerating water hole 42k and tiie 
distance of comiecting witii each of tiie water softening regions A, B, C, D is also 
equal each otiier. It can be attained by properly adjusting tiie positions of tiie 
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regenerating water hole 42k and the regenerating water distribution holes 42e, 42f, 
42g, 42h. 

The soft water holes 42a, 42b, 42c, 42d is provided with enlarged grooves 
44a, 44b, 44c, 44d in which the upper areas are expanded. The each of the enlarged 
5 grooves 44a, 44b, 44c, 44d surrounds the corresponding soft water holes 42a, 42b, 
42c, 42d, and is closely positioned each, other not to interfere with the neighboring 
holes. The enlarged grooves 44a, 44b, 44c, 44d allow the soft water holes 42a, 42b, 
42c, 42d exposed sequentially by the rotation of the rotary disk 46 to be maintained 
in the same inner pressure and, at the same time, can prevent a phenomenon of water 
1 0 hammer which may cause an eddy, a vibration and an impact when fluid of the high 
pressure is suddenly directed to the narrow flow paths. The soft water holes 42a, 
42b, 42c, 42d, the regenerating water distribution holes 42e, 42f, 42g, 42h and the 
enlarged grooves 44a, 44b, 44c, 44d will be described again in the corresponding 
parts therein. 

1 5 The regenerating raw water hole 42j has a relatively small diameter than the 

other holes. It is desured that the regenerating raw water hole is comprised of a 
plurality of fine holes as shown in a circle of Fig. 6a. Because the regenerating 
water required for regenerating the ion exchange resm 32 is typically adequate m a 
small quantity, the diameter of the regenerating raw water hole is relatively small in 

2 0 order to prevent a case that unnecessarily much amount of raw water is supplied to 

the regenerating tank 80 and the regeneration material is wasted. In order to 
prevent a contamination of the ion exchange resin 32, the regenerating raw water 
hole is formed witii a plurality of tiie fine holes 43 for filtering secondly uaapurities 
fi-om raw water flowed fi-om the regenerating tank 80. 
25 That is, although relative big unpurities from raw water first supplied from 

the outside can be first filtered by providing the pre-processing filter 20 in the 
cold/hot water softener according to the present invention, the fine holes thereof are 
provided m order to prevent a contamination of the ion exchange resin 32 that may 
be caused when the impurities unfiltered yet are supplied to the water softening 

3 0 regions A, B, C, D along with the regenerating water. 

In addition, tiie rotary disk 46 is positioned rotationally around a center of 
the static disk thereon, which is specifically shown m Figs. 7a and 7b. A 
connecting opening 46a is perforated up and down through an edge of a side of tiie 
rotary disk 46s. A ti-ap groove 46b is formed witii a predetermined shape on tiie 
3 5 back surface of the rotary disk. The tirap groove is recessed at an eccentric position 
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to a side from the center thereof and intercomects the regenerating water hole 42k of 
the static disk 42 to the regenerating water distribution holes 42e, 42f, 42g, 42h. 

The center axis 47 is perforated through the upper frame 100 and projected 
upwardly above the center thereof to be exposed outside. As the rotary disk 46 
5 rotates around the center axis 47 thereof, a predetermined one of the soft water holes 
42a, 42b 42c, 42d is exposed to the valve region 34 by the comiecting opemng 46a 
in the wLter softening mode, the regenerating water hole 42k and the regenerating 
water distribution holes 42e, 42f, 42g, 42h are intercomiected by the trap groove 46b 
consequently with the exposure of the regenerating raw water hole 42j to the valve 
0 region 34 in the regeneration mode, the direct water hole 421 is exposed to the valve 
region 34 in the direct water mode, and the closed hole 421 is exposed to the valve 
region 34 in the intermittence mode. 

Referring to the previous descriptions, it can be understood that the raw 
water suppUed from the raw water supply pipe 62 is flowed in the valve region 34. 
15 Consequently, raw water is suppUed to the exposed soft water holes 42a, 42b, 42c, 
42d and Ihe soft water is discharged to the water outlet 112 in the water softemng 
mode and the raw water is supplied to the exposed regeneratmg raw water hole 42j, 
flowed along the regenerating raw water pipe 64 into the regenerating tank 80 and 
then the regenerating water returned through the regenerating water pipe 66 is flowed 
2 0 through the regenerating water hole 42k into tiie trap groove 46b and distributed mto 
the each of the regenerating water distribution holes 42e, 42f, 42g, 42h m the 
regeneration mode. . 

Accordingly, it was already mentioned tiiat, in regeneratmg the ion 
exchange 32 by supplying tiie regenerating water to tiie ion exchange of each of tiie 
25 water softemng regions A, B, C, D, each of tiie regenerating water distnbution holes 
42e, 42f, 42g, 42h should have a equal imier pressure so as to regenerating equally 
tiie ion exchange 32 contained in each of tiie water softening regions A, B, C, D. 

Furthermore, because raw water is flowed into tiie exposed direct water hole 
42i and tiie direct water as tiie raw water itself is discharged tiirough tiie direct water 
30 pipe 68 and tiie water outiet 112 in tiie direct water mode, and tiiere is no space for 
allowing tiie raw water in tiie valve region 34 to be escaped, by means of tiie closed 
hole 421 in tiie intermittence mode, inflow of tiie raw water into tiie raw water supply 
pipe 62 can be stopped. 

Fig 9 shows a plain construction for tiie upper frame 100 and tiie valve 
35 drive part 50 positioned to tiie outside of tiie upper frame of tiie cold/hot water 
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softeneracoordiBgtoaepresentinvention. The valve drive part 50 inol»ies a 
gear 52 haviag a center which is penetrated and fixed to the center ^s 47 of fl.e 
Ltary disk 46 which penetrates the upper ftame 100 and is exposed to the outstde, 
pow^ mean snch as a nrotor. eU=.. having a rotation shaft 54 although the power 
5 Leans is clearly shown in the drawir^s. and a motor gear 56 fcr " 

gear 52 under the condition H>at a center of the motor gear is P^^''*;' 

station shaft 54 and fixed to tire rotation shaft andtorotatingthe rotary drsk^^^^^^ 

Consequenfly. in order to cont«>l fieely flie rotation of fl« rotary isk 46 by 
controlling fl.e direction and angle of the rotation shaft 54 and the motor ge»5^ 
particularly flxe center axis 47 of tile rotary disk 46 penetrates a center of a rotation 
plate 58 and is fixed to the rotation plate, and grooves or otiter type of d«crmm«tion 
are marked intire center of titerotationplatealongti^e edges of fliero^drsk 

46 Asaresult.ti.erotatio„ plate 58 can be rotated along witi.ti>e rotary d^ 46^ 

■ The above-mentioned control part 130 for controlling tiie valve dnve part 50 
ir^cludes a position detecting sensor 120 which is fixed to an edge of a side of the 
rotation plate 58 such fl>at a discrimination marie 58a of the rotation plate 58 can be 
detected and a logical operation device 122 such as a microprocessor etc.. for 
dir^tion and angle of rotation of tite rotation shaft 54 as a power 
:r wit^ a uniform algoritim, based on tite results of d^ect of tire temperati^ 
sensor 72, flow meter 74 and tiie position detecting sensor 120. 

Iccording to ti.e algoriti™ of ti>e logical operation device 122. bastcally on 
fl« water softening mode, raw water flowed in fl« water inlet 70 is supplied to each 
of tire divided water softening regions A, B, C, D depending on tire temperatirre, and 
a change from fl.e intermittence mode to tire regeneration mode can he made 
aepenIgo„ti««.talfluxofrawwater. Tbis wiU be more specficaUy descried 
on the corresponding description. 

Referring again to Fig. 3. regenemting tank 80 has several elements for 
generating =md supplying a umfi«m concentration of regenemting water, and al^o 
mcludes a water level detecting sensor 84 for detectirtg tire wa^ level of 4e 
regenerating water contained in tire regenerating tank 80. a supply valve 86 for 
^.luing ti.e regenerating water wiflr tire regular wa,.r level by opemng a^ 
closing tite bottom sur&ce of *e regenerating tank 80. and an agrtation means ^h 
asaslw.etc.. for agitatingtiie raw water and regenerated Uquidintite regenerating 
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Hie coldAiot water softener according to the invention is operated by the 
foUowingfourmodes. Eachof the modes wiU be described in detail herein below. 

A. Water Softening Mode 

This mode be described ™ft reference to Fig. 3 sKowing the sectional 
view of the referred coldAot water softener and Fig.8 showing view of fl« status 
combining the smtic disk 42 and the rotary disk 46. In the coldAot water so&n« of 
.he invention, upon a water softening mode. it. temperature sensor 72 and 4e flow 
meter 74 provided in the water inlet 70 are operated respectively. The coldAot taw 
^ is suppUed through the water inlet 70 to the raw water supplying pipe 62. 

THe suppUed coldAot raw water is flown through the pre-pxocessmg filter 
20 to the valve region on the top end of the water softening tank. At this tmie the 
connecting hole 46 of the rotary disk 30 of the switching valve 40 exposes one of the 
water softening holes 42a, 42b. 42c and 42d communicated to one selected from the 
water softening regions A. B. C. D by the valve driving part 50. Urns, the raw water 
is flown through the relevant water softenirighole 42a, 42b. 42c or42d into ftrewa^ 

softening region A, B. C or D communicat«l thereto, thereby to be changed mto the 
soft water. Hien. the soft water is discharged th«>ugh fire water dischargmg region to 

20 the water outlet 112. c a.. 

At this time, the logical operating device 122 opens one of the water 
softening regions A. B,CandDbased on the result sensed by are temperature sensor 

72 Accordmg to the algorithm for judging this operation, firstly, when much eoM 
soft water is required in summer, the cold raw water below a predetermmed 
25 temperature is suppUed to the at leas, tteee water softening regions among the four 
watL softening regions A. B, C and D, the hot raw water having higher temperature 
ttan *e predetemrined temperatu« is suppUed to the rest water softening regron 
thereof Thus, even if the required amount of the cold soft water is increased, enough 
cold soft water can be discharged. 
30 Secondly, when much hot soft water is required in winter, contrary to the 

above case, the ho. raw water aboveapredetermined temperature is suppUed toihe at 

least three water softening regions among the four water softening regions A. B, C 
and D the cold raw water having lower temperature than the predetermmed 
temperature is supplied to the rest water softening region thereof TTius. even tf the 
35 required amount of the hot soft wat« is increased, enough ho. soft water can be 
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discharged. * 

Thirdly, when the required amount of the cold soft water is similar to that of 
the hot soft water, the hot raw water is supphed to two water softening regions 
among the four water softening regions A, B. C and D, and the cold raw water is 
5 suppUed to the rest two water softening regions. Here, the water softening regions to 
which the hot raw water or the cold raw water is suppHed may be arranged cnsscross. 
For example, if the hot raw water is suppUed to the water softening region A, the 
water softening region B is suppUed with the cold raw water, the water softemng 
region C is suppUed with the hot raw water, and the water softemng region D is 
0 supplied with the cold raw water. 

This prevents the sudden change of the temperature of the soft water 
discharged to the water outlet 112. Upon the wafer softening mode of the cold/hot 
water softener of the invention, referring to Fig. 10 showing a plain view for 
iUustrating operational status of the switching valve according to temperature, top 
L 5 end of the respective one of the water softening holes 42a, 42b, 42c and 42d exposed 
on an upper surface of the static disk 42 has an enlarged area to be adjacent each 
other by the respective one of the enlarged grooves 44a, 44b, 44c and 44d. When the 
water softening regions A, B, C and D in which the raw water flows are changed 
upon the rotation of the rotary disk 42, the comiecting opening 46b simultaneously 
20 exposesadjacenttwoenlargedgrooves(44band44cinFig.lO). 

In such a case, since two water softening regions B and C are supplied with 
the raw water, the soft water having an intermediate temperature by mixing the cold 
raw water and the hot raw water is discharged. Thus, even if a user suddenly changes 
from the cold water softening mode to the hot water softening mode, the change of 
25 the temperature is gently performed. To do this, as described above, the respective 
one of the enlarged grooves 44a, 44b, 44c and 44d enlarging the respective one of the 
water softening holes 42a, 42b, 42c and 42d should be fomied to be adjacent each 
other. 

30 B. Regeneration Mode 

The coldAiot water softener of the invention is operated in a regeneration 
„.ode in the following two cases. Th.t is, the one case is that the switching valve 40 
is switched by the selection of the user, and the other case is that a intermittence 
35 mode is automatically changed into the regeneration mode periodically by the 
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controUmg part 1 30 a^corfing to the reaul. sensed by the flow meter 74 provided on 
the water inlet 70. 

■me femer of the above oases may be easUy understood smce it is not 
di&rent ftom general water softener. However, the latter is charaoter^c of the cold 
and hot water softener of the inventioa Especially, fte reason why the.mtermittence 
mode is changed mto the regeneration mode is that the case that the user selects soft 
water or direct water is not disturbed. Tbus. when the logical operation device 122 
senses the inflow of the raw water having more than a predetermir«d amount through 
Uie flow meter 74. it additionally comprises an algorithm for changmg automatically 
the initial intermittence mode to the regeneration mode. 

Meanwhile, in the regeneration mode, the cold/hot water softener of the 
invention maintains the statuses in Figs, lla and 1 lb, wherein, upon the reg^erahon 
mode Fig lla shows a sectional view of the coldAot water softener and Fig. lib 
showlaplainviewmustratingflieoperationalsmtusoftheswitchingvalve40. 

Rdferring to Figs, lla and Ub. upon the regeneration mode, the rotary disk 
46 is rotated by the control part 130 and the valve driving part 50, and then the 
regenerating raw water hole 42j is exposed withinthe valve region 34. THUS, teraw 
wL which is flown in die valve region 34 through the water inlet 70. the soft water 

supply pipe 62, e»d the pre-processing filter 20 is induced into the regeneratmg raw 
waterpipe64thioughtheexposedregeneratingrawwaterhole42j. 

Further when the rawwaterpasses through the regeneratingtank 80, Na ion 
is soluble therein, men. the raw water is changed into the soft water and tb^the soft 
water is flow in theatrap groove 46b through the regenerating water pipe 66 andte 
regenerating water hole 42k. At this time, in the trap groove 46b. ^ce ^e 
5 regenerating water hole 42k and the regenerating water distributmg holes 42e, 42f, 
42e and 42h are communieated each other, the regenerating water is flown m the 
respective one of the water softening regions A. B. C and D and then regenerates the 
relevant ion exchange resin 32. thereby to be discharged into the water outlet 112 
through the water discharging region 36. 
0 At this time, the amount of salt which is the regenerating substance filled 

wiflun the regenerating tank 80 may be further used four and five 'i"™ compared to 
the prior regenerating quantity. Hius. an inconvenience that salt should be mputted 
ftequently may be removed. Further, upon a water direct discharging mode, it does 
not matter even if the flow met«74and the temperature sensor 72 are not driven. 
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C. Direct Water Mode 

Direct water mode of the invention is illustrated in Figs. 12a and 12b, 
wherein Fig. 12a shows a sectional view illustrating the cold/hot water softener and 
Fig. 12b shows a plain view illustrating the operational status of a switching valve 40. 
5 Referring to Figs. 12a and 12b, the connecting opening 46b of the rotary disk 

46 exposes the water direct discharging hole 42i in the valve region 34. The raw 
water which is flown in the valve region 34 through the raw water supply pipe 62 is 
induced into the water direct discharging pipe 68 through the exposed water direct 
discharging hole 42i and then is discharged mto the water outlet 112 through the 
1 0 water discharging region 36. In this water direct discharging mode, it does not matter 
even if the flow meter 74 and the temperature sensor 72 are not driven. 

D. Intermittence mode 

Although this mode is not illustrated in the drawings, referring to the above 
15 drawings and the descriptions thereof, the connecting hole 46b of the rotary disk 46 
exposes the closed hole 421 which is obstructed therein. Thus, since the space for 
passing Ihe raw water supplied from the raw water supply pipe 62 to the valve region 
34 is not discharged to the outside is not provided, the discharge of fluid to the water 
outlet 112 and the supply of the raw water to the water inlet 70 are interrupted. 

20 

Meanwhile, an automatic regenerable cold/hot water softener according to 
the invention, as shown in Figs. 13 to 17, has a direct water mode for directly 
discharging a cold/hot raw water supplied from the outside using an ion exchange 
resin and a regenerating substance thereof, a cold/hot water softening mode for 

25 discharging a cold/hot soft water, and a regeneration mode for generating a 
regenerating water in which the regenerating substance is soluble and passing the 
regenerating water through the ion exchange resm. The cold/hot water softener 
comprises a tank part, a base plate 90, a valve housmg 114 having a ball shape, a 
regenerating tank stopper 198 and a pre-processing filter tank stopper 202, passages 

30 such as a supply passage 128, a cold/hot raw water passages 132 and 134, and a 
regenerating raw water passage 136, and a switching valve assembly. The tank part 
includes: a pre-processing filter tank 309 having filter substance therein, the filter 
tank 309 having an opened upper side, the filter tank 309 having an water inlet 32 
mto which tiie cold/hot raw water is supplied; cold/hot water softening tanks 40 and 

35 50 in which ion exchange resin is filled, the water softening tanks 40 and 50 havmg 
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regenerating coldAot soft water outlets 42 and 52 for diseharging cold soft water and 
hot soft water, respectively; and a regenerating tank 60 having a regenerating 
substance therein, the regenerating tank 60 having a regenerating water dischargmg 
hole 64 for discharging regeneratmg water. Tie base plate 90 covers an upper side of 
ti,e tank part 20 vAile securing a valve region having a water direct dischargmg hole 
102 and a regenerating water ^ly hole 104 connected to the regenerating water 
discharging hole 64. Furto. the base plate 90 has a raw supply hole 96 
oonnnunicated with the pre-proces^ filter tank 30. a regenerating tank hdet 92 and 
a regenerating raw water discharging hole 94 which are communicated with ttie 
regenerating tank 60. coldAot raw discharging holes 98 and 100 conmunicated with 
the coldAot water softening tanks 40 and 50. respectively, and a regenerating water 
supply hole 104 connected to the regeneratmg water discharging hole 64. The valve 
housing 114 U formed with a cold/hot raw water holes 118 and 120. a regeneratmg 
raw water hole 124. a regenerating water hole 116 communicated with the 
regenerating water supply hole 104, and a direct water hole 122 connected with the 
direct water discharging hole 102, at a bottom side thereof joined on the valve region, 
■me regenerating tank stopper 198 closes the regenerating tank inlet 92. and the pre- 
processing filter tank stopper 202 closes a pre-processmg filter tank mlet 112 
surrounding an edge of the raw water supply hole 96. Ihe supply passage 128 
oomiects the pre-processing filter tank inlet 112 with a side surface of the valve 
housingll4. Further, the coldAot raw water passages comiect the coldAot raw water 

holes 118 and 120 with the coldAot raw water dischargmg hole 98 and 100. 
respectively. Further, the regenerating raw water passage 136 comiects the 
regenerating raw water hole 124 with the regenerating raw water dischargmg hole 94. 
The switdnng valve assembly is installed in the valve housing 114. In (he water 
direct discharging mode, 4e switchmg valve assemble induces a raw water supplied 
tough the supply passage 128 into the direct water hole 122. In the cold*ot wat« 
softenmg mode, it induces the raw water into the coldAot raw water holes 118 and. 
120 In the regeneration mode, it induces the raw water into fte regeneratmg raw 
water hole 124. Then, it induces the regenerating water suppUed to the regenerating 
water supply hole 104 into the cold/hot raw water holes 118 and 120. 

Specifically, flie switching assembly may include a static disk 150. a rotary 
disk 160 a cover disk 170 stacked on flie rotary disk 160 and rotated together with 
the rotarir disk 160. and a valve cover 180 for closing die switching valve housmg 
114 in flie upper part of tiie rotary disk 160. Here, tiie static disk 150 has an imier 
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diameter smaller than the bottom surface, and is fixed on the bottom surface. Further, 
the static disk 140 is formed with a regenerating water hole 152, a cold/hot raw water 
holes 154 and 156 communicated with the cold/hot raw water holes 118 and 120, 
respectively a direct water hole 158 communicated with the direct water hole 122, 
and a regenerating raw water hole 159 communicated with the regenerating water 
hole 124 at a central portion thereof. Further, liie static disk 150 is fonned with a 
cold regenerating water inflow groove 154a mduced fi:om the cold raw water hole 
154 to a center thereof at a predetermined lengtL The rotary disk 160 is stacked on 
the static disk 150 and is rotated on it Accordmg to this rotation, in the cold/hot 
water softening mode, it opens each of the coldAiot raw holes 154 and 156, and, m 
the water direct discharging mode, it opens the direct water hole 158. Further, m the 
regeneration mode, the rotary disk 160 opens the regenerating raw water hole 159. 
To do this, the rotary disk 160 is fonned with an opening and closing hole 162 
induced from one side thereof, a trap groove 154a formed therewithm for opemng 
the regenerating water hole 152, and cold/hot regenerating water distribution grooves 
166 and 168 branched off from the trap groove and comiected with cold regenerating 
hole inflow groove 154a and the hot raw water hole 156. respectively, at a bottom 

surface thereof. . 

Meanwhile, an automatic regenerable coldThot water softener for subdividmg 
a temperature according to the mvention. as shown m Figs. 18 to 25b. has a coldAiot 
water softening mode for changing cold/hot raw water into cold/hot soft water usmg 
ion exchange resin and regenerating substance thereof and dischargmg the cold/hot 
soft water, a direct water mode for directly discharging raw water, and a regeneration 
mode for regenerating the ion exchange resin. The coldAiot water softener compnses 
a pre-processing filter tank 30, a water softening tank, a regenerating tank, a first 
switching valve V4. a second switchmg valve V5, and a control part 280. Here, the 
pre-processing filter tank 30 has a water inlet 32 provided with a flow meter 270 and 
a temperature sensor 272. The water softening tank includes: a cold water softemng 
part 42 having the ion exchange resin therein and a cold soft water outlet 43; and a 
hot water softening part 44 divided by at least two regions 44a, 44b. 44c and 44d for 
softemng raw water having different temperature, the regions havmg hot soft water 
outlet 45a, 45b, 45c and 45d, respectively. The regenerating tank 70 has the 
regenerating substance therein and a regenerating water discharging hole 76. Ihe 
first switching valve V4 suppUes a raw water within the pre-processing filter tank 30 
to the cold water softening.part 42 in the cold water softening mode. Further, m the 
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water direct discharging mode, it discharges the raw water to the outside. Further, in 
the regenerating mode, it suppHes the raw water to the regenerating tank 70 and then 
suppUes the regenerating water discharged from the regenerating water outiet 76 to 
the cold water softening part 42. The second switching valve V5, in the hot water 
5 softening mode, is suppUed with the raw water within the pre-processing filter tank 
30 from the first switching valve V4 and then supplies the raw water to any one 
selected from the at least two regions 44a, 44b, 44c and 44d of the hot water 
softening part 44. Further, in the regeneration mode, it is supplied with regenerating 
water from first switching valve V4 and then supplies tiie regenerating water to at 
10 least one region selected from tiie at least two regions 44a, 44b, 44c and 44d of the 
hot water softening part 44. The control part 280 controls tiie operations of the first 
and second switching valves V4 and V5 based on the result sensed by tiie flow meter 
270 and tiie temperature sensor 272 to control each of tiie modes. Thus, the cold/hot 
water softener of tiie invention supplies hot raw water having different temperature 
15 to tiie at least two regions 44a, 44b, 44c and 44d, tiiereby discharging hot soft water 
having subdivided temperature. Further, it prosecutes tiie regeneration mode based 
on the inflow amount of the raw water. 

Specifically, tiie regenerating water discharging hole 76 is positioned at a 
center of a bottom surface of tiie regenerating tank 70. The inside of tiie regenerating 
2 0 tank 70 is partitioned by a regenerating tank partition 74 installed along tiie direction 
of lengtii and forms first to fourth sections 72a,72b,72c and 72d arranged in a shape 
of a concentiic circle. The regenerating tank partition 74 is formed witii embayment 
portions at a center of an upper end tiiereof and at a center of a lower end tiiereof, 
respectively, which is communicated each other, so tiiat all of the first to fourth 
25 sections 72a, 72b, 72c and 72d are communicated witii tiie regenerating water 
discharging hole 76. 

Further, tiie regenerating tank 70 has first to fourth salt discharging holes 78a, 
78b,78c and 78d which pass tiirough tiie bottom surfeces of tiie first to fourth 
sections 72a,72b,72c and72d and are opened and closed by stoppers, respectively. 
30 Further, tiie regenerating tank 40 is partitioned by a regenerating tank partition 46 
installed along tiie direction of lengtii and forms a central cold water softening part 
42 and a hot water softening part 44 which surrounds the central cold water softening 
part 42 and has first to fourth regions 72a, 72b, 72c and 72d. Further, in tiie 
regenerating tank 70, first to fifth check valves 50a, 50b, 50c, 50d and 50e are 
35 installed witiiin tiie cold raw water outiet 43 and tiie hot raw water outlets 45a, 45b, 
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45c and 45d, respectively. 

Especially, the pre-processing filter tank 30, the water softening tank 40 and 
the regeneratmg tank 70 have opened upper sides, respectively. The above cold/hot 
water softener fiirther comprises a base plate 100, a lead plate 110, passages such as 
5 a raw water supply passage 140, a cold raw water passage 144, a hot raw water 
passage 146, a regenerating raw water passage 142, a first switching valve unit, a 
valve passage cover 180, and a second switching valve unit. The base plate 100 
covers the upper sides of the pre-processing filter tank 30, the water softening tank 
40 and the regenerating tank 70 while securing a first switching valve region having 
10 a water direct discharging hole 114 and a regenerating water supply hole 116 
connected to the regenerating water discharging hole 76. Further, the base plate 100 
has a filter inlet 104 communicated with the pre-processing filter tank 30, a cold raw 
discharging holes 106 communicated with the cold water softening part 42, first to 
fourth hot raw water discharging holes 108a, 108b, 108c and 108d communicated 
15 with the first to fourth regions 44a, 44b, 44c and 44d, respectively, a regenerating 
tank inlet hole 110 communicated with the regenerating tank 70, and a regenerating 
raw water hole 112. The lead plate 110 has a filter tank inlet 130 extending the filter 
inlet hole 104 and a regenerating tank inlet 132 extending the regenerating tank inlet 
hole 110. Fmther, the lead plate 110 is stacked on tiie base plate 100 while having a 
2 0 ball shaped first switching valve housing 122 which is formed with a cold raw water 
hole 124, a cold regeneratmg water hole 125, a hot raw water hole 126, a hot 
regenerating water hole 127, a regenerating raw water hole 129, a direct water hole 
128 communicated with the direct water discharging hole 114, and a regenerating 
water hole 123 communicated with the regenerating water supply hole 116, at a 
2 5 bottom surface tiiereof corresponding to the first switching valve region. Further, tiie 
lead plate 110 has first to fourth hot raw water discharging holes 136a, 136b, 136c 
and 136d communicated with the first to fourth hot raw water discharging holes 108a, 
108b, 108c and 108d, respectively, while securing a second switching valve region 
having a hot raw water supply hole 130 which is passed through toward a part 
30 corresponded to the regenerating tank 40. The raw water supply passage 140 is 
arranged between the base plate 100 and the lead plate 110, and connects the filter 
tank inlet 130 witii a side surface of the first switching valve housing 122. The cold 
raw water passage 144 connects the cold raw water discharging hole 106 with the 
cold raw water hole 124 and the cold regenerating water hole 125. The hot raw water 
3 5 passage 146 connects the hot raw water supply hole 138 witii the hot raw water hole 
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126 and the hot regenerating water hole 127. The regenerating raw water passage 
129 connects the regenerating raw water hole 129 with the regenerating raw water 
dischargmg hole 112. The first switching valve unit is mounted in the first switching 
valve housing 122. The valve passage cover 180 has first to fourth distribution 
5 passage pipes 188a, 188b, 188c and 188d formed with first to fourth hot raw water 
distribution passages 190a, 190b, 190c aad 190d having a groove shape at a bottom 
surface thereof to be connected with the first to fourth distribution holes 184a, 184b, 
184c and 184d and the first to fourth hot water discharging holes 136a, 136b, 136c 
and 136d, respectively, which are branched off fi:om a side surface of a ball shaped 
10 second switching valve housing 182 having a hot raw water supply hole 186 
communicated with the hot raw water supply hole 138. The second switching valve 
unit is mounted within the second switching valve housing 182. 

Further, the regenerating water hole 123 is positioned at a center of the first 
switching valve housing 122, and the cold raw water hole 124, the hot raw water hole 
15 124, the direct water hole 128, and the regenerating water hole 129 are arranged in 
turn to surround the regenerating water hole 123. The cold regenerating water hole 
125 is positioned between the cold raw water hole 124 and the regenerating water 
hole 123, and the hot regenerating water hole 127 is positioned between tiie hot raw 
water hole 126, the cold raw water hole 124 and the regenerating water hole 123. The 
20 hot raw water supply hole 186 is eccentrically positioned on the second switching 
valve housing 182. The first to fourth distribution holes 184a, 184b, 184c and 184d 
are arranged in a shape of a concentric circle firom a center of a bottom surface of the" 
second switching valve housing 1 82. 

The first switching valve unit comprises a first static disk 150 fixed on the 
25 bottom surfece of tiie first switching valve housing 122, a first rotary disk 160 which 
is staked on tiie first static disk 150 and is rotated witii its center corresponding witii 
a center of the first static disk, and a first cover disk 170 which is stacked on tiie first 
rotary disk 160 and is rotated togetiier with the first rotary disk 160, tiie first cover 
disk 170 closing tiie first switching valve housing 122. Here, tiie first static disk 150 
30 has a regenerating water hole 151 communicated witii tiie regenerating water hole 
123, a cold raw water hole 152 and a cold regenerating water hole 153 which are 
communicated witii tiie cold raw water hole 124 and tiie cold regenerating hole 124, 
respectively, a hot raw water hole 154 and a hot regenerating water hole 155 which 
are communicated witii tiie hot raw water hole 126 and tiie hot regenerating hole 127, 
35 respectively, a direct water hole 156 communicated with the direct water hole 128, 
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and a regenerating raw water hole 157 communicated with the regenerating raw 
water hole 122. The first rotary disk 160 has a fist opening 162 induced firom a side 
surface thereof to open one of selected tcom the cold raw water hole 1 52, the hot raw 
water hole 154, the direct water hole 156 and the regenerating raw water hole 157 in 
5 each of the modes, a trap groove 163 induced to extend the regenerating water hole 
151 to the inside thereof, and an extended groove 164 which is extended from the 
trap groove to one side thereof and is communicated with cold regenerating water 
hole 1 53 or the hot regenerating water hole 1 5 5 in the regeneration mode. 

Further, the second switching valve unit comprises: a second static disk 
10 200 having first to fourth connecting holes 202a, 202b, 202c, and 202d 
communicated with the first to fourth distribution holes 184a, 184b, 184c and 184d, 
respectively, the second static disk 202 being fixed on the bottom surface of the 
second switching valve housing 182; a second rotary disk 210 which is stacked on 
the second static disk 200 and is rotated with its center being corresponded with a 
15 center of the second static disk 200, the second rotary disk 210 being formed with a 
second opening 212 induced from a side surface thereof to open one selected from 
the first to fourth connectmg holes 202a, 202b, 202c and 202d in the hot water 
softening mode or the regeneration mode; and a second cover disk 220 which is 
staked on the second rotary disk 210 and is rotated together with the second rotary 
20 disk 210, the second cover disk 220 closing the second switchmg valve housbag 
182. The second switching valve unit further comprises a stepped groove 204 for 
extending upper ends of the first to fourth connecting holes 202a, 202b, 202c and 
202d to adjacent side direction thereof 

The cold/hot water softener of the invention further comprises: a first 
2 5 switching valve cover 232 for covering and closmg the first switching valve housing 
122; a first guide step 234 projected toward side direction to form a step from the 
first switching valve cover 232; a &st rotation shaft 246 which passes through the 
first switching valve cover 232, one end thereof being fixed m a center of the first 
cover disk 170; a first switching valve gear 238 fixed to the other end of the first 
30 rotation shaft 236; a first motor gear 236 fixed on the first guide step 246, the first 
motor gear 236 being engaged with the first switching valve gear 238; a first motor 
248 for rotating the first motor gear 246; a second switching valve cover 250 for 
covering and closing the second switching valve housing 182; a second guide step 
252 projected toward side direction to form a step from the second switching valve 
35 cover 250; a second rotation shaft 254 which passes through the second switching 
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valve cover 250, one end thereof being fixed in a center of the second cover disk 
220; a second switching valve gear 256 fixed to the other end of the second rotation 
shaft 254; a second motor gear 264 JBxed on the second guide step 252, the first 
motor gear 264 being engaged with the second switching valve gear 256; and a 
5 second motor 266 for rotating the second motor gear 264. The control part 280 
adjusts each of the modes by controlling rotating direction and angle of the first and 
second motors 248 and 266. 

The cold/hot water softener of the invention further comprises: a first slit 
disk 240 having numerous first sUts 242, the first slit disk 240 surrounding the 
10 external surface of the first rotation shaft 236 to be rotated together with the first 
rotation shaft 236 between the first switching valve gear 238 and the first switching 
valve cover 232; a first optical sensor 244 which is overlapped on the first slit disk 
240 to sense movement of the first slit 242; a second slit disk 260 having numerous 
second sUts 260, the second sUt disk 260 surrounding the external surface of the 
15 second rotation shaft 254 to be rotated together with the second rotation shaft 254 
between the second switching valve gear 256 and the second switching valve cover 
250; and a second optical sensor 262 which is overlapped on the second slit disk 260 
to sense movement of the first sUt 258. The control part 280 adjusts rotating direction 
and angle of the first and second motor 248 and 266 based on the result sensed by the 
2 0 first and second optical sensors 244 and 262. 

The cold/hot water softener of the invention further comprises; a switching 
valve cup 174 joined to a bottom surface of the base plate 100 to correspond to first 
switching valve region, the switching valve cup having a direct water discharging 
hole 176 for extending tiie direct water discharging hole 114 to a lower end thereof, 
25 and a regenerating water supply hole 1 88 for extending tiie regenerating water supply 
hole 116 to a lower end tiiereof; a discharging cup 60 joined to a bottom surface of 
tiie water softening tank 40, tiie discharging cup 60 surrounding tiie cold soft water 
outlet 43 and tiie hot soft water outiets 45a, 45b, 45c and 45d to join tiiem, tiie 
discharging cup 60 bemg formed witii a water outiet 64 and a direct discharging 
30 supply hole 62 at a side surface tiiereof; and pipes for connecting tiie direct water 
discharging hole 176 witii tiie dhect water supply hole 62 and for connecting tiie 
regenerating water supply hole 188 witii tiie regenerating water discharging hole 76. 

The cold/hot water softener of the invention fiirther comprises: a 
reinforcement rib 65 which is projected to communicate tiie inside of tiie discharging 
35 cup 60 witii tiie water outlet 64 and tiie dhect water supply hole 62; a first guide rib 
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102 which is projected at a predeteimine height on a bottom surface of the base plate 
ICQ to guide an edge of an upper side of a respective one of the pre-processing filter 
tank 30, a water softening tank 40 and a regenerating tank 70 and press them without 
a gap; and a second guide rib 134 which is projected at a predetermined height on an 
upper surface of the lead plate 120 to guide an edge of an end of a bottom side of the 
valve passage cover 180 and press it without a gap. 



TKrm TSTRT AL APPLI CABILrrY 

10 As described above, according to the automatic regenerable cold/hot water 

softener, precise regeneration time of the ion exchange resin can be judged according 
to the used amount of soft water, and, in particular, the ion exchange resin can be 
automaticaUy regenerated at proper time not to require a user's special manipulation. 
Thus, the problem in the prior art that several valves should be operated directly by 

15 hand of the user every time is dissolved. Further, it is convenient in that the 
regeneration is performed in the intermittence mode that the user does not the water 



30 



Further, according the cold/hot water softener of the invention, all of the 
operation modes of the water softener are controlled by one switching valve. Thus, 
since the stiiicture thereof is simple and the water softener is simply manipulated, the 
possibility of failure or malfimction of the water softener can be considerably 
decreased, and production cost can be saved. Further, since the cold/hot water 
softener prevents sudden change of temperature of cold/hot water, a children those 
who are not a skilled person can be safely use. 

Further, since the cold/hot water softener of the invention allows a user to 
use cold soft water or hot soft water according to tiie subdivided temperature, it 
serves a user's convenience. Further, since the cold/hot water softener of the 
invention has a simple structure by minimizing the number of the switching valve 
contrary to the conventional water softener, the possibility of failure or malfunction 
of the water softener can be considerably decreased. Thereby, the cold/hot water 
softener of the invention can be installed even in a small space. 
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